If an individual inspires as deeply as he can and then expires his whole vital capacity as rapidly as he is able into a recording spirometer the resulting record is known as a fast vital capacity (F.V.C.) tracing, or, sometimes, as an expiratory vital spirogram (E.V.S.). Recently much attention has been given to the possibility of using this record as a basis for the prediction of the maximum ventilatory capacity (M.V.C.) of the same individual, and a number of papers have appeared (Roche and Thivollet, 1949;  Tiffeneau, Bousser and Drutel, 1949; Gaensler, 1951 ; Kennedy, 1953) in which attempts have been made to correlate the slope of the F.V.C. record-or of some portion of it-with the M.V.C. Kennedy (1953) draws attention to the form of what he terms the E.V.S. tracing and comments that it is never uniform throughout its length, and may, except in certain types of abnormal patients, be divided into two fractions. The first fraction is relatively steep and linear. It then breaks away into a second fraction, which is less steep, and later the curve becomes undulatory. The position of the dividing point between the first and second fraction, i.e., where the tracing deviates from a straight line, has been termed the critical point (Kennedy, 1950 Clearly it is a matter of considerable importance, both for the theoretical implications and for the validation of any predictions which are to be made from such records, to decide which of these very different kinds of curve is correct, and, if possible, to explain the differences. Kennedy (1953) states that his records were made on a spirometer almost identical with that described by Gilson and Hugh-Jones (1949) . From their description, which, unfortunately, is not detailed, it appears that their spirometer was physically similar to the conventional Knipping type of spirometer. The typically smooth curves of D'Silva and Kazantzis were recorded on the improved spirometer described by Bernstein, D'Silva, and Mendel (1952) . It is therefore not unreasonable to assume as a working hypothesis that the difference in the spirometer used is responsible for the difference in the records obtained.
Several records of F.V.C. expirations were made on a Knipping spirometer. These curves all resembled those described by Kennedy, and one of these records is shown at A in Fig. 1 Fig. 1 . This supports the thesis that it is the difference in the spirometers which causes the difference in the records obtained.
It is possible to explain these differences in recordings made on the two types of spirometer in one of three ways: (1) That the Knipping spirometer records are accurate while those on the new spirometer are inaccurate; (2) that the reverse is true; and (3) that both spirometers are inaccurate but in different ways or to differing extents.
Considering the first two of these possibilities, the Knipping spirometer is known to possess considerable errors for recording tidal ventilation at respiratory rates over 35 respirations per minute (Bernstein and Mendel, 1951) Kennedy (1953) , record traced from a published paper, C, on the improved spirometer when the subject was the same individual as in A.
accurate up to much higher respiratory rates (Bernstein, D'Silva, and Mendel, 1952 If the introduction of the gas into the spirometer is stopped the water in the jacket tends to return to its correct level, but, because of its own inertia, it overshoots and executes an exponentially damped train of sinusoidal oscillations at a frequency determined by the geometry of the water jacket. During these oscillations each time the level of the water rises higher in the inner limb of the water jacket than in the outer limb air will be displaced into the bell, and this will cause the spirometer to over-record. Conversely, when the level falls lower in the inner limb than in the outer limb the spirometer will underrecord. Fig. 2 is an illustration taken from the paper of Bernstein and Mendel (1951) showing such oscillations produced by the sudden introduction of air into, and the sudden extraction of air from, a Knipping spirometer.
During the recording of a F.V.C. the rate of entry of air into the spirometer initially will be FAST VITAL CAPACITY RECORD very high, and this, as has just been described, will cause oscillations in the water jacket. The motion imposed on the spirometer bell by these oscillations will be superimposed on the motion due to the completion of the F.V. Fig. 3 .
for the Knipping spirometer was drawn. The result is shown in Fig. 4 Kennedy's (1953) records is again striking.
DISCUSSION
It therefore appears likely that the record of the F.V.C. is a smooth curve, and that the complicated records displayed by Kennedy (1950 Kennedy ( , 1953 are due to recording artifacts of the kind described by Bernstein and Mendel (1951 It is suggested that the more complicated curves which have been described previously are due to recording artifacts and that these can be eliminated by the use of a well-designed spirometer.
Attention is drawn to the necessity for considering errors and artifacts due to the apparatus used in the interpretation of this kind of record.
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